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1. 

DUAL OUTPUT TRAY 

BACKGROUND 

The present disclosure relates to printer/copier output 
trays. U.S. Pat. No. 6,830.401 discloses conventional struc 
tures for flat printer/copier output trays. U.S. Pat. No. 
6,824,129 discloses conventional structures for basket 
printer/copier output trays. Both patents and the patents (and 
disclosures to which they refer) are fully incorporated herein 
by reference. 

The structure shown in FIG. 5 is similar to the structure 
shown in U.S. Pat. No. 6,830,401, mentioned above. In FIG. 
5, the printer 100 has an input tray 200 and an output tray 
300 connected to the printer 100 body 400 at a connection 
point 460. The input tray 200 and the output tray 300 can 
include respective input and output print media Support 
surfaces 210 and 310. The support surfaces 210 and 310 can 
be configured to Support an entire piece of print media 
having, for example, dimensions 8/2 inches by 11 inches, 
Such as a conventional standard size paper and/or A4 paper, 
etc. 

The support surface 310 can include a surface formed by 
extending the output stop 330. The support surfaces 210 and 
310 may only Support a portion of a piece of print media. 
The Support Surfaces can be flat or curved and can have 
cavities where a portion of the print media is not supported. 
By way of example only and not by limitation, the cavity 
320 for the output stop 330 of the output tray 300 could 
result in portions of the output print media not being 
Supported by the other output print media Support Surfaces 
305,310. This could also be the case with the input print 
media support surface 210. 
The input tray 200 and the output tray 300 can be 

configured to rotate from an open position to a closed 
position. However, the trays 200 and 300 can be open and 
closed in a different manner. In this regard, any means that 
will result in the opening and the closing of the trays of the 
printer can be used. 
The input print media support surface 210 of the input tray 

200 is positioned outboard of the output print media support 
surface 310 of the output tray 300 (i.e., the input print media 
support surface 210 is positioned a distance further from the 
center of the printer 100 than the output print media support 
surface 310) when the input tray and the output tray are in 
the closed position. This is a result of the rotation of the 
input tray 200 to the closed position, where the input tray 
200 is positioned below the output tray 300 when the trays 
are in the open position. However, it is noted that the output 
print media support surface 310 of the output tray 300 could 
be positioned outboard of the input print media Support 
surface 210 of the input tray 200 when the input tray 200 and 
the output tray 300 are in a closed position. This could be the 
case, by way of example, when the input tray 200 is 
positioned above the output tray 300 when the trays are in 
the open position. 

FIG. 6 is similar to the structure disclosed in U.S. Pat. No. 
6.824,129. In FIG. 6, the printer device includes a body or 
housing 22 in which the various operating components, e.g., 
paper transport mechanism 32, 34, 36, 38 print heads (P) 40, 
42.44, 46, etc., are located and to which a power Supply 14 
is connected. The printer 20 includes a multi-directional 
paper or sheet input tray 24. The tray 24 is constructed to 
hold a stack of plural paper sheets 10 or other printable sheet 
material (media), and to enable such sheets to feed to the 
printer from the top of the stack/tray (i.e., a “top feed tray) 
or can be constructed to feed from the bottom of the 
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2 
stack/tray (i.e., a “bottom feed” tray). The bottom of the tray 
is defined as that part of the tray which Supports the paper. 
The input tray can be used with cam-type pick up roller 
printers. 

Irrespective of the type of the input tray 24, the printer 20 
itself is configurable to enable it to be disposed in one of two 
orientations so that when the device 20 is located on the wall 
11, or on some other vertically oriented Surface, its input tray 
24 is in a generally vertical direction and when the device 20 
is located on the shelf 13 or on some other horizontally 
oriented Surface its input tray 24 is also in the generally 
vertical direction. It should be noted that the paper input tray 
24 can be oriented so that it is in a precise vertical orien 
tation, or it may be directed in a generally vertical orienta 
tion, e.g., at Some acute angle with respect to horizontal. 
Moreover, that acute angle can be relatively large, e.g., 45 
degrees or more, to enable each sheet of paper 10 or other 
printable material to make use of gravity to effect or facili 
tate the entry of the each sheet of paper or other printable 
material into the device 20. Thus, the term “generally 
vertical direction' as used hereinafter should be understood 
to have a broad meaning. It should be noted that if the tray 
is in a precisely vertical orientation it would need some 
modification to keep the paper in it from falling forward. In 
the printer shown, the input tray is limited to two positions. 
By widening the space that the paper enters the printer from 
the rotary device, one can readily provide a printer enabling 
one to adjust the tray somewhat (e.g., 5 degrees) at those 
positions. 
The printer 20 also includes a dual directional outlet or 

exit port 26 located at a lower point on the housing and 
through which paper or other printable sheet material that 
have been printed with indicia by the print head of the 
printer exit for collection. In order to collect the printed 
sheets 10 exiting from the printer's outlet 26, the device 
includes an outfeed or outlet tray 28. The outlet or outfeed 
tray 28 is in the form of a baskethingedly mounted adjacent 
the outlet 26 so that it is oriented in a generally vertical 
direction, e.g., either precisely vertical or at Some acute 
angle to Vertical. The basket may be constructed in accor 
dance with the teachings of U.S. Pat. No. 5,924.808, (the 
complete disclosure of which in incorporated herein by 
reference) wherein the basket section is collapsible, or may 
be of a fixed shape and configuration, e.g., molded, of plastic 
such as that of U.S. Pat. No. 5,913,628 (the complete 
disclosure of which in incorporated herein by reference) 

Thus, the tray/basket 28 can be a preformed unit that is 
hingedly connected to the device 20 so that it is suspended 
from the device and hangs in a generally vertical direction 
irrespective of whether the device is mounted vertically or 
horizontally. Moreover, the basket/tray 28 is constructed so 
that its front wall 28A extends at an acute angle to vertical. 
Further, the back wall has a first upper section 28D and a 
second lower section 28B that can be at an angle, or parallel 
to the front wall 28A so that a basket structure is formed that 
will hold the sheets of paper 10 and prevent the sheets of 
paper 10 from falling out of the basket tray 28. 

SUMMARY 

Embodiments herein comprise a printing/copying media 
output device or terminal that includes a single media output 
tray that can be used as a flat tray or a basket tray. The media 
output tray has a first portion that connects to a media output 
device, a second portion at the opposite (distal) end of the 
first portion from the media output device, and a hinge 
between the first portion and the second portion connecting 
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the first portion to the second portion. In some embodiments 
herein, the hinge is positioned at an approximate midpoint of 
the output tray and the first portion is approximately the 
same size as the second portion. By folding the tray at the 
hinge, the tray can be converted from a flat tray to a basket 
tray. 

The hinge maintains a relative position between the first 
portion and the second portion. When in a first tray position, 
the first portion and the second portion form a flat output 
tray. Thus, in the first tray position, the first portion lies in 
the same approximate plane as the second portion and the 
angle between the first portion and the second portion is 
approximately 180 degrees. When in a second tray position, 
the first portion and the second portion form a basket tray. 
Thus, when in the second tray position, the first portion does 
not lie in the same approximate plane as the second portion 
and an angle between the first portion and the second portion 
is less than approximately 90 degrees. Media lies flat on the 
media output tray when in the first tray position, and the 
media sits between the first portion and the second portion, 
with one end of the media resting on the hinge when in the 
second tray position. 
A Support, Such as a cable or bar, can be connected 

between the output tray and the media output device. The 
support is connected to the first portion when in the first tray 
position, and the Support is connected to the second portion, 
when in the second tray position. In addition, a second hinge 
connects the first portion to the media output device to allow 
the angle of the tray to be changed with respect to the 
printer?copier and to allow the tray to be completely folded 
out of the way when not in use. 

Therefore, as shown below, embodiments herein provide 
a single media output tray that can be used as both a flat tray 
and as a basket tray. This provides the user with increased 
flexibility regarding positioning of the printer and accom 
modates user preferences by providing the user with a 
choice between flat and basket output trays, without having 
to Supply two separate trays. Further, embodiments herein 
provide a simple and easy way in which to change the tray 
by allowing the user to adjust the Support or simply allowing 
the user to lift the tray into the basket position from the flat 
position. 

These and other features are described in, or are apparent 
from, the following detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Various exemplary embodiments of the systems and 
methods are described in detail below, with reference to the 
attached drawing figures, in which: 

FIG. 1 is a schematic representation of a printer/copier 
and output tray; 

FIG. 2 is a schematic representation of a printer/copier 
and output tray; 

FIG. 3 is a more detailed schematic representation of the 
output tray shown in FIGS. 1 and 2: 

FIG. 4 is a more detailed schematic representation of the 
output tray shown in FIGS. 1 and 2: 

FIG. 5 is a schematic representation of a printer/copier 
and output tray; and 

FIG. 6 is a schematic representation of a printer/copier 
and output tray. 

DETAILED DESCRIPTION 

Embodiments herein comprise a printing/copying media 
output device or terminal that includes a single media output 
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4 
tray that can be used both as a flat tray and a basket tray. As 
shown in FIGS. 1 and 2, the media output tray 109 has a first 
portion 115 that connects to the media output device 105 
Such as a printer, print engine, copier, image output terminal, 
etc. at point 121. The media 123. Such as paper, transpar 
encies, card stock, photosensitive material, etc. is shown in 
the media tray after being output by the media output device 
105. 
The media output tray 109 has a second portion 117 

connected to the opposite end of the first portion 115 from 
the media output device 105, and a hinge 111 between the 
first portion 115 and the second portion 117. The hinge 111 
connects the first portion 115 to the second portion 117. By 
folding the tray at the hinge 111, the same single media 
output tray 109 can be converted from a flat tray (FIG. 1) to 
a basket tray (FIG. 2). 

In some embodiments herein, the hinge 111 is positioned 
at an approximate midpoint of the output tray 109 and the 
first portion 115 is approximately the same size as the second 
portion 117. In other embodiments, the first portion 115 and 
the second portion 117 can be different sizes and the hinge 
111 can be non-centered, so long as the media output tray 
109 can fold to form a basket that will hold the media and 
prevent the media from falling out of the basket. 
The hinge 111 maintains a relative position between the 

first portion 115 and the second portion 117. When the 
relative position between the first portion 115 and the second 
portion 117 is a “first tray position', the first portion 115 and 
the second portion 117 form a flat output tray 109, as shown 
in FIGS. 1 and 3. Thus, in the first tray position, the first 
portion 115 lies in the same approximate plane as the second 
portion 117 and the angle between the first portion 115 and 
the second portion 117 is greater than approximately 175 
degrees, can be between 175 and 185 degrees, and can be 
180 degrees, for example as shown in FIG. 3. 
When the relative position between the first portion 115 

and the second portion 117 is in a “second tray position,” the 
first portion 115 and the second portion 117 form a basket 
tray, as shown in FIGS. 2 and 4. Thus, when the relative 
position between the first portion 115 and the second portion 
117 is the second tray position, the first portion 115 does not 
lie in the same approximate plane as the second portion 117 
and an angle between the first portion 115 and the second 
portion 117 is less than approximately 90 (although it could 
be somewhat greater than 90 degrees), can be less than 60 
degrees, and can be even Smaller than 30 degrees. Indeed, 
the angle between the first portion 115 and the second 
portion 117 can be very small as shown in FIG. 6. The angle 
between the first portion 115 and the second portion 117 
should be steep enough to prevent media 123 from falling 
from the media output tray 109 and steep enough to allow 
the media output tray 109 to minimize the space occupied by 
the media output tray 109. 
As shown in FIG. 1, the media 123 lies flat on the media 

output tray 109 when the relative position between the first 
portion 115 and the second portion 117 is in the first tray 
position, and, as shown in FIG. 2, the media 123 sits 
between the first portion 115 and the second portion 117. 
with one edge of the media 123 resting on the hinge 111 
when the relative position between the first portion 115 and 
the second portion 117 is in the second tray position. 
A readibly detachable/attachable support 107, such as a 

cable, Strap, or bar, can be connected to the media output 
tray 109 and to the media output device 105. The support 
107 can be attached to output tray using any non-permanent 
connection including hooks, slots, Snaps, magnets, screws, 
and any equivalents thereof. The support 107 is connected to 
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the first portion 115 when the relative position between the 
first portion 115 and the second portion 117 is in the first tray 
position (FIG. 1). The support 107 is connected to the 
second portion 117 when the relative position between the 
first portion 115 and the second portion 117 is the second 
tray position (FIG. 2). In addition, a second hinge 121 
connects the first portion 115 to the media output device 105 
to allow the angle of the tray to be changed with respect to 
the printer/copier and to allow the tray to be completely 
folded out of the way when not in use. The support 107 is 
used in one embodiment to add support and make changing 
between tray positions easier. One ordinarily skilled in the 
art would understand that the hinge 111 itself (as shown in 
detail in FIGS. 3 and 4) could maintain the tray in either the 
flat or basket position, without the need for a support. 

FIGS. 3 and 4 illustrate one example of the hinge 111 in 
greater detail. This example hinge 111 can be used with or 
without the support 107. While one specific embodiment of 
the hinge 111 is shown in FIGS. 3 and 4, one ordinarily 
skilled in the art would understand that any form of hinge 
could be utilized with embodiments herein. In FIGS. 3 and 
4, item 303 represents an axle, item 301 represents a slot in 
the first portion 115 of the media output tray 109, and item 
305 represents a stop or protrusion on (or attached to) the 
second portion 117 of the media output tray 109. The stop 
305 fits within the slot 301 and the slot 301 limits the range 
of travel of the stop 305. Because the stop 305 can only 
move within the slot 301, the relative position between the 
first portion 115 and the second portion 117 is limited to the 
range of the slot. Gravity will maintain the stop 305 against 
the end of the slot 301, when the output tray109 is in the first 
flat tray position. Similarly, if the center of gravity of the 
second portion 117 can be located past the axel 303 (if FIG. 
4 is rotated slightly counter clock-wise, for example), grav 
ity will similarly maintain the stop 305 against the other end 
of the slot 301, when the output tray is in the second basket 
tray position. 

Therefore, as shown above, embodiments herein provide 
a single media output tray that can be used as both a flat tray 
and as a basket tray. This provides the user with increased 
flexibility regarding positioning of the printer and accom 
modates user preferences by providing the user with a 
choice between flat and basket output trays, without having 
to Supply two separate trays. Further, embodiments herein 
provide a simple and easy way in which to change the tray 
by allowing the user to adjust the support 107 or simply 
allowing the user to lift the tray into the basket position from 
the flat position. 

The word “printer as used herein encompasses any 
apparatus, such as a digital copier, bookmaking machine, 
facsimile machine, multi-function machine, etc. which per 
forms a print outputting function for any purpose. The 
details of printers, printing engines, etc. are well-known by 
those ordinarily skilled in the art and are discussed in, for 
example, U.S. Pat. No. 6,032.004, the complete disclosure 
of which is fully incorporated herein by reference. The 
following claims can encompass embodiments that print in 
monochrome, color, or handle color image data. All fore 
going embodiments are specifically applicable to electros 
tatographic and/or Xerographic machines and/or processes. 
Further, while relatively manageable size media sheets have 
been mentioned above, the embodiments herein are equally 
applicable to very large size media sheets, such as those 
discussed in U.S. Pat. No. 5,190.279, the complete disclo 
sure of which is incorporated herein by reference. 

It will be appreciated that the above-disclosed and other 
features and functions, or alternatives thereof, may be desir 
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6 
ably combined into many other different systems or appli 
cations. Various presently unforeseen or unanticipated alter 
natives, modifications, variations, or improvements therein 
may be subsequently made by those skilled in the art which 
are also intended to be encompassed by the following 
claims. 

What is claimed is: 
1. A media output tray comprising: 
a first portion adapted to connect to a media output device; 
a second portion connected to said first portion; 
a hinge between said first portion and said second portion; 

and 
a Support connected to said media output tray and to said 

media output device, 
wherein said hinge maintains a relative position between 

said first portion and said second portion, 
wherein said relative position comprises: 

a first tray position, wherein in said first tray position 
said first portion and said second portion form a flat 
output tray; and 

a second tray position, wherein in said second tray 
position said first portion and said second portion 
form a basket tray, and 

wherein said Support is connected to said first portion and 
disconnected from said second portion in said first tray 
position, and said Support is connected to said second 
portion and disconnected from said first portion in said 
second tray position. 

2. The media output tray according to claim 1, further 
comprising a second hinge connecting said first portion to 
said media output device. 

3. The media output tray according to claim 1, wherein 
media lies flat on said media output tray in said first tray 
position, and said media sits between said first portion and 
said second portion, resting on said hinge in said second tray 
position. 

4. The media output tray according to claim 1, wherein 
said Support comprises a first end connected to said media 
output device and a second end connected to said media 
output tray. 

5. The media output tray according to claim 1, wherein 
said basket tray is adapted to hold media and prevent said 
media from falling out of said basket tray. 

6. A media output tray comprising: 
a first portion adapted to connect to a media output device; 
a second portion connected to said first portion; 
a hinge between said first portion and said second portion; 

and 
a Support connected to said media output tray and to said 

media output device, 
wherein said hinge maintains a relative position between 

said first portion and said second portion, 
wherein said relative position comprises: 

a first tray position, wherein in said first tray position 
said first portion lies in the seame approximate plane 
as said second portion and an angle between said first 
portion and said second portion is approximately 180 
degrees; and 

a second tray position, wherein in said second tray 
position said first portion does not lie in the same 
approximate plane as said second portion and an 
angle between said first portion and said second 
portion is less than approximately 90 degrees, and 

wherein said Support is connected to said first portion and 
disconnected from said second portion in said first tray 
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position, and said Support is connected to said second 
portion and disconnected from said first portion in said 
second tray position. 

7. The media output tray according to claim 6, further 
comprising a second hinge connecting said first portion to 
said media output device. 

8. The media output tray according to claim 6, wherein 
media lies flat on said media output tray in said first position, 
and said media sits between said first portion and said 
second portion, resting on said hinge in said second tray 
position. 

9. The media output tray according to claim 6, wherein 
said Support comprises a first end connected to said media 
output device and a second end connected to said media 
output tray. 

10. The media output tray according to claim 6, wherein 
said second tray position said first portion and said second 
portion form a basket tray and wherein said basket tray is 
adapted to hold media and prevent said media from falling 
out of said basket tray. 

11. A media output tray comprising: 
a first portion adapted to connect to a media output device; 
a second portion connected to said first portion; 
a hinge between said first portion and said second portion; 

and 
a Support connected to said media output tray and to said 

media output device, 
wherein said hinge is positioned at an approximate mid 

point of said output tray and said first portion is 
approximately the same size as said second portion, 

wherein said hinge maintains a relative position, between 
said first portion and said second portion, 

wherein said relative position comprises: 
a first tray position, wherein said first portion lies in the 
same approximate plane as said second portion and 
an angle between said first portion and said second 
portion is approximately 180 degrees; and 

a second tray position, wherein said first portion does 
not lie in the same approximate plane as said second 
portion and an angle between said first portion and 
said second portion is less than approximately 90 
degrees, and 

wherein said Support is connected to said first portion and 
disconnected from said second portion in said first tray 
position, and said Support is connected to said second 
portion and disconnected from said first portion in said 
second tray position. 

12. The media output tray according to claim 11, further 
comprising a second hinge connecting said first portion to 
said media output device. 

13. The media output tray according to claim 11, wherein 
media lies flat on said media output tray in said first tray 
position, and said media sits between said first portion and 
said second portion, resting on said hinge in said second tray 
position. 
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14. The media output tray according to claim 11, wherein 

said Support comprises a first end connected to said media 
output device and a second end connected to said media 
output tray. 

15. The media output tray according to claim 11, wherein 
in said second tray position said first portion and said second 
portion form a basket tray and wherein said basket tray is 
adapted to hold media and prevent said media from falling 
out of said basket tray. 

16. A printing apparatus comprising: 
a printer; 
a media output tray connected to said printer, 
wherein said media output tray comprises: 

a first portion connected to said printer, 
a second portion connected to said first portion; 
a hinge between said first portion and said second 

portion; and 
a Support connected to said media output tray and to said 

media output device, 
wherein said hinge maintains a relative position between 

said first portion and said second portion, 
wherein said relative position comprises: 

a first tray position, wherein in said first tray position 
said first portion and said second portion form a flat 
output tray; and 

a second tray position, wherein in said second tray 
position said first portion and said second portion 
form a basket tray, and 

wherein said Supnort is connected to said first portion and 
disconnected from said second portion in said first tray 
position, and said Support is connected to said second 
portion and disconnected from said first portion in said 
second tray position. 

17. The printing apparatus according to claim 16, further 
comprising a second hinge connecting said first portion to 
said printer. 

18. The printing apparatus according to claim 16, wherein 
said printer comprises at least one of an electrostatographic 
and a Xerographic printer. 

19. The printing apparatus according to claim 16, wherein 
said Support comprises a first end connected to said media 
output device and a second end connected to said media 
output tray. 

20. The printing apparatus according to claim 16, wherein 
in said second tray position said first portion and said second 
portion form a basket tray and wherein said basket tray is 
adapted to hold media and prevent said media from falling 
out of said basket tray. 


